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ming Water, in Seas, and in Clouds, and in Pickle j yet not To fre¬ 
quent,as to efcapealways thefufpicion of being Prodigies. But 
in the forefaid references more is faid of Light, than 1 am able to 
exprefs; 1 (hall only add. That I gave full warning to obferve, 
whether the Light in my two Inftances had any blewifli or green- 
ifti tin&ure ; all that faw both, affirmed the Light to be as dear as 
the brightefl Moon flrine,and fo i-t appeared to my own eyes; and 
I can perfectly remember, that I really thought the beams which 
came from the Mackrel,and the ftirred pickle,to be bright Moon- 
fhine, till a Servant brought me to the Vefiel,tofec the contrary. 

Poftfiript. We bad the report here(whetber true or falfe,you 
may bed: know) of the (Lining Beef in the Strand, about the fame 
time, when the Neck of Veal, firft mention’d, flrined here. And’it 
was here obferved. That the Stars had that night a glaring bright- 
nefsand largenefs.more than ordinary, and fur fome monethsbe¬ 
fore, and ever fmee, the weather hath been more gentle,warm,and 
dry, than isufual in thofe months y but *tis abovemv skill to de- 
mo'nftrate, how this belongs to the matter in hand. Note, that the 
Mackrel-pickle was thick and not tranfparent, till it was ftirred 
and flaming; the Pork-pickle was clear,or tranfparenr,yet fliined 
not in any part. 

A Difcourfe concerning the Spiral, inflead of the fuppofed Annular, 
Jirutfure of the Fibres of the Intepns ; dt[cover'd and jbeven by 
the Learnd and Inquifitive Dr. William Col ttothe R.Society. 

f 'AIfcourfir.g ("tiear two years fince) with a very ingenious Per*- 
J fon, concerning the Mechanical reafon of the Perifialtick 
motion of the Inteflines, which is by Anatomifts deduced princi¬ 
pally from Annular fibres,conftituting,according to the received 
doftrine(with the right fibres immediately inverting then^tbougb, 
by the by, I take thefe to make a diftinftcoat) one of the coats of 
them ; his fence was (which he told me was that likewife of fome 
others of his acquaintance ) that they might be rather numerous, 
though final 1, Sphintfer-mufcles, than fingle fibres, to which that 
motion is tb be attributed ; Mufcles being in mofl, ifnot all,other 
inftances owned to be the adequate inftrumentsof motions analo¬ 
gous to this y and fibres, though ablblutely neceflary, yet being no 
otherwife fo, than as (a number of them being collefted, and fitly 
difpofed) they confiitute a Mufcle. 

The Conjedlure feemed to me more probable than the vulgarly 
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received opinion: but yet (with all refpeft to the abettors of 
either) feveral difficulties occurred to me, whether of the two 
fuppofitions foever were allowed. 

ForI conceived it might be doubted (each of thefc,whe¬ 
ther fingle fibres, onnufcles, being fappofed difiinft, as I think 
they generally are, and, if annular, I conceive, mud be) how the 
a&uating matter,or impreiTion ("according to the opinion of feme 
learned men) fiiould be tranfmitted from one to another down 
along the whole trad; of the [nteftines jfince Natures ufual way,for 
the propagation of Animal motion,is by a Continuation of vefiels, 
(or at lead fibres, whether they be concave or not) from the part 
where it begins to that to which *tis imparted, either for the con¬ 
veyance of fome aftuatingfubftance, or (according to the other 
Hypothecs') the communicating an imprefiion. But there being, 
in the Annular fuppofition, no fuch continuation of veffels or fi¬ 
bres, a lateral contiguity being all that can be pretended, it might 
perhaps be urged,that the influent and moving matter (according 
to that notion ) might be tranfmitted by mutual inofculations be¬ 
tween the contiguous fibres along their fides; which, if there be 
no Communication by vefiels, was the only way,I could ghels at, 
to folve the doubt ; for,the notion of an Impreffion would hardly 
do the bufinefs, fince it feemed not evident,that there could be,in 
that fuppofition of a Continuity of fibres, tenfity enough in the 
Inteftins to carry on fuch a motion. But to this I confidered. 

Secondly, That fuch a fuppofition feemed not very agreeable 
to Natures methods, which ordinarily makes life of Vefiels (and 
thofe both clofe, and as direft as the defign and organization of 
the part will bear,) for thetranfmiffion of the fluid fubfiances in 
the bodies of animals, not lateral emiffaries • except where fome 
great inconvenience is defigned to be prevented by the help of 
fuch conveyances ; as, for infiance, bv the Anaftomofes,difcover- 
ed to be between veins and veins, arteries and arteries, in which 
vefiels the bloud running with a large and rapid fireatn, fhould 
an v of them chance to be obfiru$ed, the Circulation, fo necefiary 
to life.muft needs be intercepted,without fome lateral conveyance 
of it into others of the fame kind: Which inconvenience yet I 
fuppofed would hardly bealledged in the prefent cafe ; that fa- 
brick of thofe vefiels feeming to be defigned for extraordinary 
emergencies,but thefe being,according to the prefent fuppofition, 
the conftant and necefiary dufts of this actuating matter. But 
neverthelefs, 'thirdly 3 



C ) 

thirdly , It feemed difficult (to roe at lead) to folve this Jntefti- 
nalcontraflion, though thefe lateral apertures were fuppofed: 
For, iffibres (whetherconfideredasfingle, orasconftitutinga 
roufcle) be contracted according to their length from fomeinflu¬ 
ent matter,it muft bc(according to my fence) from a diftenfion of 
them in breadth ; and, in order to that, this matter rouft undergo 
fome confinement in the part to be diftended; but if they have la¬ 
teral perforations (and thofe in the oppofite part proportionate 
to thofe in that which admits this matter, which muft, I conceive, 
be granted,(incc the contraction is all along the lnteftines propor¬ 
tionate,) how canit be fuppofed, a diftenfion (at leaft fuch a one as 
is here required) can happen, when the matter defigned to effeft it 
has foready a paffage forth, efpeciaily its determination from tfce 
impelling caufcbeing in right lines downward ? If it were object¬ 
ed, that the motion of this fubftance might be fuppofed to be la¬ 
teral as well as direCt, in regSrd there would be a paffage for it in¬ 
to the fibres as well as through the Anaftomofes, and that in pro¬ 
portion larger than through thefe, whence nothing feems to hin¬ 
der but that a diftenfion of them might follow; I fuppofed, it 
might be replyed, that, by reafon of fuch a diftorfion of part of 
the impelled matter, it feems,that the impreffed motion would be 
foon loft (according to the laws of morion) unlefs the impelling 
caufe were more violent than I fee reafon in this cafe to imagine it 
to be. But indeed I think,no Anatomifts have obferved,that muf¬ 
cles ( fuppofing thefe fuch ) receive their actuating matter in at 
their fides, or,when their motion ceafes,fend it forth that way; but 
all, fo far as has been obferved, are fenced with a confiderably 
compaCt, and (comparatively) impervious membrane. 

fourthly, I confidered, that all mu fcles are obferved to have 
two tendons, one ar. each extremity, by the approach of one 
whereof toward the other, its morion, which is contraction, is 
performed ; but it feems hard to conceive, that thefe tendons 
ffiould coincide (as in this fuppofition they mult) and,if they do, 
I prefumed it would be difficult to determine, what part of thefe 
circular mufcles (if fuch) the tendons are,and where the motion 
Ihould begin ineach;it being obferved,that al 1 mufcles are faftned 
rofome, either fimply or comparatively, unmovable part,toward 
which (ordinarily) they move, and by which the inftinCi of moti¬ 
on is from the nerves conveyed to them: But no Anatomifts, (fo 
fcr as I had obferved ) having difcovered, that any one part of 
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thefe mufcles, or movingjS&w, whichfocver they be,has any flu¬ 
tter cohefion than other with any of the adjacent parts, I concei¬ 
ved, I might be allow’d the liberty to doubt ol thcIiypothefis y trpe- 
cialiy if i could fatisfie my feif better by mo.her. 

For inftead of thefe folutions there occurred to my thoughts a 
third way, which ( provided experience would countenance itj 
feemed more mechanically adjufted to folve the Phenomenon;viz» 
That thofe fibres , which have been eft-ecmed annular , might per¬ 
haps be fpira/, and fo be continued down in one tract to the iowefl 
extremity of the inteftines withal, that their fmalnel^compared 
with thecompafs they fetch about the inteftine,.might very eafily, 
J conceived, impofe upon any, who made not thofe refledtions, or 
tried not to unravel them* their declination being, for that reafon, 
not eafily difcermble; Which if true, it feemed probable tome, 
that when either a bare motion fliall be imprefTed on them at their 
beginning, or any fabftance impelled into them, they being to be 
fuppofed infiatu naturali modera 11 y tenfe, fo long as the moving 
can Pe continues,the motion muft: be fucceflivdy conti nued all along 
their rrafts, and, that being in ambitum , muft therefore, whilft it 
lalls, by abbreviating theCtfibres, ftraitcn the inteftine, and fo 
thruft forward what is contained in it, efpeciaily if they proved to 
have a mufcular fabrick. The conjeflure as 'twas not difrelifbed 
by the perfon to whom I propofed it, fogratifted me the more for 
the feemingeafinefs of the performance; Nature’s operations be¬ 
ing the mofteafy and fimplethac can be imagined, though for that 
reaf n very often, I doubt, overlook’d. Buc the notion lay after¬ 
ward long dormant, till, about half a year fince,being revived by I 
know not whatoccafion, I confider’d ’twas too unphilofophical 
to acquiefce in bare fpeculation, when autopfy might be consulted; 
and i herefore I fet upon the experiment, v. hich I firft made in a 
portion in the upper inteftines of an Ox, which, by reafon of their 
largenefs of proportion to thofe of moft other fpecies of animals, 
feem’d fitceft for the tryal;afterwards in tbofeof Sheepand Calves, 
beftde the repetition of it in Oxen, and not only in the fmaller in¬ 
teftines, butinthewfo»andc« , c«walfo. The circumftances and 
refult of which tryals are as follows. 

To efTeft a due disjunftion of the membranes and fibres^ which I 
found 'twas hard , if not impoftible, for me to make while ’ewas 
raw,) I was fain to caufe the inteftine of Oxen to be boiled 5 or 
6 hours, of Sheep 4 ; whereby the compages of the parts was fo 
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Ioofned, that the two outward coats, w'iG.the common one, and that 
confining of rightfibres were eafily feparated (if k were attempted 
foon after it was taken out of the water) from that to which my 
fearch was deftined, and left thofe reputed annular ones naked; 
(though, by the way,too long co&ion would prove prejudicial on 
the other hand, by too much mtenerating th efibres.) Thefe at the 
top of the inteftine i attempted to feparate from oneanotherj and 
when thofe, which had been decurtated by the unequal cutting of 
the knife, were taken ofF, I found, 

Firfi, that I could not feparate a fmgle fibre from his fellows to 
any confiderabie diftance, all of them (to my obfervation) being 
very final!, and in the feparation running fmaller and fmailer, ar.d 
withal by reafon of their implication or ftridter cofcefionone with 
another eafily breaking; but a congeries of them (to be cofervc d 
efpecialIy,though not precifely alwaies,in thofe places, where by 
gently extending the inteftinesfeveral times, and then letting it 
return again, the cohefion of the feveral Jeries of them became i coi¬ 
ned) which at firft view would refemblea pretty largefibre,wou id 
without much difficulty rife together; the very final! conftitutirig 
fibres of which clufters yet, if the boiling had been very long con¬ 
tinued,whereby the compages was very much relaxed,would in the 
railing be very apt to feparate from one another, and appear di- 
ftintt, by reafon of their infertions, by and by to be mentioned. 

Secondly, that when, beginning at the top, F attempted the fe¬ 
paration of one of thefe (fuppofed annular) clufters of fibres to¬ 
wards my right hand (on that fide of the inteftine, J mean, which 
was turned towards me) a whole ring would come off together, 
(excepting that fome fibrilla , which , rifing from contrary parts, 
decollated one another at the top in that phajis , would a little re¬ 
tain it) which at firft ftagger’d me as to my foremenrioned conje¬ 
cture ; but endeavouring it towards my left, I found, for the mod 
part, I could eafily enough unravel that clufter to a confiderabie 
length^i-s.tbac of fometimes more than two or three fpar.s,before 
ruption(of the whole clufter I mean,) which yet at laft'twould be 
fubjett to. For, 

Thirdly, though thofe convolutions,as to thegreatcft part of them 
appeared diftinft,yet I found, that from every one of them at fhort 
aiftances fome fibres did obliquely, and the moft of them, to my 
beft obfervation, according to the courfeof thofe 1 have mentio¬ 
ned, infercthemfelvesintothenextconvolution, and become a 
part of it; though withal fome I obferved to have a contrary ten 
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dency,or rather Teem’d to afcend from the lower to the upper con* 
volution, and help toconftitute it, and To toobferve the courfe 
mentioned; nay,fometimes would go farther than the next convo¬ 
lution, and, running under it, apply themfeives obliquely to Tome 
higher, which yet being in a final ler number than the reft that lay 
in the order contrary to them, did not very much hinder thediffo- 
ciatibn of the main ones: which fibres breaking off, and that in 
Tome places in greater numbers than in others, would at lafi (and 
the fooner if the inteftine began to grow dry, wh ch ’twould 
quickly do) caufe the whole clutter to break off. 

Fourthly, I obferved, thatasthemoft of thefe fibres would 
by degrees according to the order of the convolutions, inferr. 
themfeives into the next,fo fotne of them would (in the fame order) 
p.jfs over it, and more (fa far as I have obferved ) would run un¬ 
der it,and either adjoyn themfeives to fome more remote,or elude 
my fearchingby hiding themfeives under them. This infertion of 
thefe fibres fee ms ro be the reafon of the annular phafis, that I men¬ 
tioned even now, in the contrary way of reparation: For, the at¬ 
tempting it contrary to their order, mutt hinder in fome meafure 
the ready diffociation of the next convolutions upwards:efpeci- 
ally near the fevered extremity,where there is lefs refinance of the 
adjacent parts ; the mentioned fibres alfo Teeming fomewhat big¬ 
ger, and confequentiy ttronger, in the upper, than after their in- 
ferrion into the lower comolution: Though indeed 
Fifthly, 1 found,that if f began at a lower part of theintettine,and 
try’d to unravel upwards ,there was not much more difficulty in To 
doing, than when beginning above, I attempted it downwards ; of 
which the reafon,! fuppofe,mighc be the tendernefs of the part oc- 
cafior.ed by long boiling, whereby I could not perhaps judg of the 
degrees of renitency in thofe final! fibres. In this contrary way of 
ieparation too 5 the operation,I obferv’d,would not fucceed,unlefs 
I attempted it in the contrary order J , W£.towards my right hand. 

Sixthly^ when before boiling I caufed the infideof the inte- 
ftine to be turned outward, as 1 did in two tryals, and afterward 
by taking off the gianduious and vafcular coatsfwhich I think to 
bediftinft from one another, as I faid before of thofe confifting of 
right fibres , and the fuppofed annular ones, jendeavou red to unra¬ 
vel the fibres , I found they would come off in the contrary order, 
<ui&. from my left hand toward my right; which, I conceive,con¬ 
firms the obfer vat ion above deliver’d , in regard the inteftine be¬ 
ing inverted, the order of feparation mutt be To too; though if 
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found(or thought) the operation more difficultly reafon of fome 
fibres lying in the oppofite order (mentioned under the third par¬ 
ticular) and in-chis appearance lying uppermoft. 

Seventhly, in one of chefe attempts of unravelling the fibres of 
the inteftine of an Ox, fo inverted, I found, that though the fibres 
I took up came off in the order I juft now mentioned, yet run¬ 
ning over fome others, they made a more oblique excurfion, and 
for two or three convolutions left betwixt them a confiderable 
area of fibres, amounting ("according to my conjeflure ) to five or 
fix times, or more, the bredth of thofe that fo came off, till going 
deeper and deeper among the other fibres, and at laft running un¬ 
der them, they coild be no longer traced, but brake off Whether 
this be ufual, or only lufus naturae> I cannot determine. 

Eighthly, l found it much more difficult (in that one tryal I 
made) to unravel the fibres of the Cecum, than the other intcftir.e, 
which feemed more interwoven than thofe of the reft, and to have 
contrary tendencies one among another. 

This is the fum of my obfervations hitherto concerning this 
coat,which t take leave to think one concave andHelical mufclefif 
I may foftyle it;) And that it might be fuppofed fuch, the fore- 
mentioned infertions feem’d to evidence, they appearing to me in 
the feparating appofitely enough to reprefent the fabrick of a 
mufcle delivered by the accurateSffm Where the tendons of it are 
fixed, is not evident; but, if I may have the liberty to conjecture, 
I fhould think the upper of them to be radicated ( at leaft ) at the 
pylorus (if not as high as the Jpbintter gu l£ (if this be not it,) fince, 
the carneous coat of the ftomach being by the Learned Dr. Willis 
found to be a mufcular contexture, and there being a continua¬ 
tion of motion between that part and the imeftines, it feenis to me 
not altogether improbable they may be but one mufcle ; and the 
other at the anus. 

Whether the fuppofed annular fibres of the veins and arteries may 
not have the fame fabrick as thofe of the Intefiines, fince both thefe 
kinds of veflels feem to have a perijlaltick contraction of their 
own, and not to be bare conduit-pipes to tranfmit the impelled 
bloud, I propofe to be confidered and examined by perfons of 
more acute hands and judgments I do all what I have here delive¬ 
red , not daringtoo much to truft even the informations of my own 
hands and eyes, till I find them confirmed by thofe of others,more 
judiciouiiis well as dextrous in making experiments. 
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